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PARINARIC ACID A DIAGNOSTIC TECHNIQUE FOR EVALUATION OF 
LENS MEMBRANE OXIDATION 
FERNANDES, R., PEREIRA P., RAMALHO J.S. and MOTA MC. 
Biomedical Institute for Research in Light and Image. Cairnbra, Portugal 
Purpose: Lipid peroxidation has recently been associated to a number of agc- 
related diseases including cataract development. This study was designed to 
establish the best conditions to adapt a technical approach based on the 
incorporation of a fluorescent pmbe (patina& acid) into biological 
membranes to monitor early stages of lipid pemxidation. The method allows 
both the evaluation of several free radical generating systems and also the 
evaluation of the potential antioxidant effect of several useful drugs. 
Methods: Bovine lens membranes wwc isolated by standard techniques. 
Membrane pemxidation was induced by three different systems: ascorbate/ 
imn, I32021 copper and cummene hydropemxidel copper and was assessed 
following the time dependent degradation of the fluorescent probe parinark 
acid. Monitoring fluorescence decrease of this probe will, thus, give 
information on sensitivity of membranes toward a specific pemxidative stress. 
The result8 obtained by this method wcm corn 
E 
ared with classic methods to 
evaluate the lipid pemxidation such as TBAR In each case, the hydmxyl 
radical yield. was evaluated monitoring its ability to hydmxilate benzoic acid 
to fluorescent products. 
Rcsultx: The mom effective buffer to carry out the wmxidation exuerlments 
was clearly shown to be phosphate buffer, pmduiing higher aniounts of 
hydmxyl radicals and a better kluorescence signal after incorporation of 
parhwlc acid. Fluorescence of the pmbe was shown to bc linear to a molar 
concentration (probe/phosphate) up to 5%. Therefore all experiments were 
performed using a pmbe concentration’ of 2 )rM and phospholipid 
concentration of 60 PM. The three initiators tested, were shown to be effeaive 
on parinaric acid oxidation, production of hydmxyl radical and formation of 
TBARS. Moreover in all cases pcmxidation was totally inhibited by the 
presence of chelating agents such as DETAPAC. Vitamin E was shown to 
efficiently protect probe and phospholipid oxidation induced by each 
oxidative sy&n. 
Conclusions: Parlnaric acid was shown to be ao effective and straightfoward 
technique allowing the evaluation of most pcmxidation system relevant both 
for in vitro and in viva oxidation of lens membranes. The technique was shown 
to bc very sensitive and reproducible. Furlbennorc. he use ofparinarlc acid 
seems to be an appropriate technique for the evaluation of the. most relevant 
antioxidants both water and lipid solublt:. 
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LIGHT, AGE, AND THE FLUORESCENCE AND ABSORBANCE 
OF THE LENS 
WEALERA 
Age Concern Institute of Gerontology, King's 
College London, and MoorfIelds Eye Hospital, 
London EClV 2PD (UK). 
Purpose: To discover whether the variation with 
age of lenticular fluorescence is based on 
lenticular absorbance, and what assumptions have 
to be made to validate it. 
Methods: The absorbance of the lens was 
calculated for 4 wavelengths used to stimulate 
fluorescence and for another 4 used to measure 
it, as described in the literature. Only the 
nucleus was assumed to be involved. Simplifying 
assumptions for lenticular geometry made it 
possible to calculate the effects of absorbance 
on the incident stimulating beam, and the 
emerging fluorescent one point by point. The 
resulting fluorescence profiles and their 
variation with age were computed. The model was 
tested on 2 assumptions: yellowing of the lens 
involves a pigment Ia) present at birth, and (b) 
one accumulating from birth. 
Results: Acceptable fits between theory and 
experiment follow from hnothesis (b). 
DIABETIC CATARACT AND OXIDATIVE DEGRADATION OF LENS PROTEINS 
REQUEJOS., RAhiAlHO J.S., PEREIRA P. and MOTA MC. 
Biomedical InsMute for Research in Liim and Image. Coimbra, Portugal. 
Purpose: Oxidative stress has been considered one important mechanism 
involved both in lens agcing and cataract development. Although much 
attention has been focused on lipid peroxidation, lens crystalins, in specific 
conditions, am pmne to metal catalyzed oxidation. In this study, the aa. have 
analyzed changes in amino acids composition of lens aystalIins isolated fmm 
senile and diabetic cataract% The major cataract related changes wem than 
compared with oxidation induced changes in purified protein. Other markers 
for protein oxidative degradation included tryptophan degradation. and 
pmtcht fmgmc"tsti0". 
Methods: Water soluble i.WS) crystallins were isolated from senile and 
diabetic human cataracts, by standard pmccdums. Amino acid analysis was 
performed by RP-HPLC using PITC derivatization. Protein oxidation 
@uifiedWScxystallinsand BSA) wasinducedeitherbythesyatem H202/ 
copper or glucose/ copper. Markers for protein oxidation included 
measurement of wyptophan fluorescence, protein fragmentation evaluated 
both by SDS-PAGE and RP-HPLC of the resulting peptides. 
Results l'rotcininduccdoxidation wasinallcaaesaccompa.nied byadrastic 
decrease in tryptophan fluorescence (~60%) and by an extensive 
fragmentation that resultedintheproductionof low molecular weight hands 
inthcSDS gelandincrcaacdamountsofdegradationpcptidesasdetcrmined 
by RP-HPLC. The major differences in amino acid composition after 
indution ofpemxidationincludedadecreaaein his,cys.pm,argandlysand 
an increase in the content of asp and glu. Some of these changes 
correspondent to a aignificantcxtcnttochangesin amino acidcomposition 
obaewedindiabcticcataract, 
Conclusions: Oxidativc degradation of lens proteins Seems 10 be an 
impwantaspcctofdiaheticcatamctdcvelopment. Moatofchangesohaowed 
in amino acids composition in diabetic cataracts may effectively bc 
reproduccdbysubminingsuchproteinsto an oxidativc stress,inducedeitber 
by H2~orglucoae.Thelatermaybcpticularlyrelevantindiaheticcatamct 
developmcntaccountingatleastinpartforsomeofthebiochemicalchanges 
obaewcdinlenssuucnxalpmteins. 
Conclusion: Bleeker et al.'6 suggestion that the 
lens yellows probably as a result of lifelong 
exposure to light is supported: the pigment 
probably involved is similar to one detected by 
Dillon using flash stimulation. 
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